c-Jun phosphorylation in Alzheimer disease.
The c-Jun N-terminal kinase (JNK) pathway is known to be activated by oxidative stress and can lead to either defensive-protective adaptations in the cell or apoptosis. The JNK pathway is activated in Alzheimer disease (AD), as demonstrated in studies showing higher levels of phospho-JNK in affected neurons in AD brains than in controls. c-Jun, a transcription factor, is the downstream effector of JNK, whose activation requires phosphorylation of Ser63/Ser73. In this study, we characterized and compared the localization of c-Jun phosphorylated at either Ser63 or Ser73 in the hippocampi of AD cases with that in age-matched controls. Phospho-c-Jun (Ser73) was found to be strongly associated with neurofibrillary tangles and granulovacuolar degeneration (GVD) in addition to the nuclei in neurons in the hippocampal regions of the AD brain, but was virtually absent in most controls. Phospho-c-Jun (Ser63) was also found to be associated with GVD in AD brains. Indeed, phospho-c-Jun (Ser73) immunostaining was much more extensive than that of phospho-c-Jun (Ser63), with all the phospho-c-Jun (Ser63)-positive neurons also being phospho-c-Jun (Ser73) positive. Significant overlap between phospho-c-Jun and phospho-JNK suggested a mechanistic link. In addition, the neurons showing increased levels of phospho-c-Jun (Ser73) in the cytoplasmic GVD were negative for TUNEL, suggesting a mechanism protecting the cells from death. Overall, this study demonstrated specific alterations in c-Jun phosphorylation and distribution in AD which is not necessarily linked to apoptosis but rather may represent an adaptation process in the face of oxidative stress.